


Major Software Components

- MIPP uses C++ for offline w/ some Fortran in MC

- Leverage ROOT utilities heavily to make best use of limited manpower
- Keep things simple and easy to learn for same reason

- Roughly 1/4 collaborators contribute to offline!

Data Format and I/O

raw format optimized for fast transfers and writes in DAQ
root format optimized for flexibility offline

Database
Based on postgresql. C++, python, and perl interfaces

Job control and configuration
Relatively straight forward. Based on XML test files.

Monte Carlo and Geometry

Geometry stable. MC needs tuning.

. - Stable
Event Display - Still tweaking

Leverage ROOT gui and graphics classes - Actively working
Relatively flexible and extendable
Linked to interactively to reconstruction

Reconstruction
Sets of base classes. Most development occuring here now.



Data Flow
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Online Monitoring

tab for each detector
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Sample Data From Database
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Reconstruction Flow Chart

Tracking Particle ID
Beam Reconstruction
= Beam chamber track fits TPC: dE/dx
N T”ggi_;z'D assignment Cherenkov Threshold
=TPC Track Finding = Time of Flight
= TPC Helix Fit -
o TPG Vertex Seeds = RICH Cherenkov Radius

TPC + Chambers

= Improved track fit using TPC + chambers
= |mproved vertex fit

= Search for downstream decays

= Things you'll hear about in this talk



Trigger Studies

| Total number of entries per beam trigger | {NTotalBeamTrig | Inputs in beam triggers | finputinBeamTrig
Entries 75642

F Entries 5110 5000 e e e e T e e e e e e e e
600 Feie e Mean  17.9 - —_— Mean 1228
- RMS  5.895 4000 oo |RMS 7982
1570 | SSESSS WSS SRS SUSN S W— - _ - §
: . 3 SN
400 bbb 3000 e TBDs|...| ... g N F? -
- O |@ S 2 .
300 E H 2000 . TO1s (@) Eg |\" E g) -
| - Bt i I gl D
: :_I—Ll_ ~ 3 2 é:g S ]
1 C S|€rs E = ]
' 1000 EI00s 2nl S 4. 421 -
7 0o S WO . = Q = ! T .
; ; - @ % G .
0 i 0 PR IS TR T |>| 1 I Lo ]
0 0 5 10 15 20 25

S [TO

[¥V)
93]
63

0 5 10 15 20 25 3
Number of trigger devices

| Multiplicity of reconstructed beam triggers | fBeamTrigMult
1400 e e e Enlries 2319
- : 5 5 5 : Mean 2.704

; : RMS  1.909
1000 [ USRS SV SRS NO I LI -

ook PIEeUpofbeampartlcles_

Number of non beam entries vs all entries |

e
Ny
(=

O_III|III|III|III|III|III+

T 5 i s i i i i

I

S

1200 -

s 8
[}
o

Non-beam entries
[0}
Lo

B ] 60 ]
600 - A - ]

- ] 40 B 20
400 [ [ e o — .
200:_ ........................................................................................................... _: 20 ] 10

ok o I SURY ik 1208 VO DU DR FUUE U0 OE O PO 1

0 2 4 6 8 10 12 14 20 40 60 80 100 120 140 160 180 200 220

Number of triggers per event All entries

Trigger devices read out same as other devices. Allows offline studies of trigger.
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Beam Chamber Reconstruction

MIPP (FNAL E907)
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BC Reco: Beam Direction

dx/dz for Single-Track Events dy/dz for Single-Track Events
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Reconstructed TPC Event: B Field Off

MIPP (FNAL E907)

Run: 9196
SubRun®
Event: 11

Fri Aug 13 2004
20:34:30.288356

Version0
Trigger: 10d88009
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Reconstructed TPC Event: B field on

MIPP (FNAL E907) | _ | o |
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TPC Track Distributions

Number of TPC hits per Fitted Track, Run 9351
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TPC Track Fits

TPC Track Fit Residuals
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Swimming Tracks Out of TPC
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Run 9353
Event 4
5 GeV Beam

W = )

\TOF Bar T

| Number of good hits for top of SM bars |
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Mean 317.3

Projecting On To TOF Wall it Bars
Extend TPC tracks out and ask :

which TOF bar they would hit obzrre
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DC wires to improve fit. Just getting
started on this.
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TOF Time Resolution Bar-by-bar

TOF Time resolution vs. bar number
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MIFF {FRAL ESO7)
Fun; 9121
SubFun: 0
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RICH Reconstruction

Two algorithms
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RICH Ring Radii

1000

500

Ge

6)

80

V - Target out (Run 883

rh
Entries 12459
Mean 24,2
RMS 3771
chit® 108.5/39
A0 5096 pm 70.8
MeanQ 28.46 pm 0.00
Sigma0  0.2558 pm 0.0026
Al 6783 pm 82.7
Meanl 20.81 pm 0,01
Sigmal 0.4975 pm 0.0048
A2 469.2 pm 21.3
Mean2 26.61 pm 0.02
Sigma?2 0.266 pm 0.009

-
(51
o

Number of Rings
2
(=]
T T T T | T T T T | T T T T |

50

[+
(=]
=]

Number of Rings

100

Number of Rings
5]
[=]

100

rring[0]

RMS 1

Entries 1318
Mean 22.37

.354

proton trigg

er

r (cm)

- Klalonl tfigger

rring[0]

RMS

Entries 1354
Mean 27.29

1.43

T T T
L rring[0]

Entries 1418
| Mean 2914
|_|RMS 0.9402

1IN0 18b6.1e) A8S 0 £016-6606 Suny




Monte Carlo oo &
Geometry GEANT-3 to ROOT TGeo to offline using standard tools
All detectors roughly 80% digitized. Code exists for all detectors.
All detectors too clean!
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Summary

“*Basics of MIPP software all in place
*Framework stable
*Framework has been exercised

“*Certainly have essentials to operate and monitor
detector

“*Top priority now is tracking code
] +TPC 1n good shape

| ¢#TPC+Chambers getting started

“*PID follows from tracking
] +TOF Getting Started

*RICH Reconstruction 1n place
“*Goal to get full reconstruction working at ~85%
before going back to "perfect" algorithms




